Expression and function of the nerve growth factor receptor (TRK-A) in human neuroblastoma cell lines.
Nerve growth factor (NGF) is known to play a critical role in the differentiation and survival of normal sympathetic neurons through its interaction with a specific cell surface receptor. We analyzed ten well-characterized neuroblastoma cell lines for the expression and function of endogenous and exogenous p140TRK-A, and p75LNGFR. Exogenous LNGFR or TRK-A (or both) were introduced by transfection into three neuroblastoma cell lines. Transfected and untransfected neuroblastoma cell lines were analyzed by Northern analysis as well as tyrosine phosphorylation studies. Results indicate that endogenous TRK-A is expressed and/or p140TRK-A is phosphorylated in 10 of 10 cell lines. However, no other downstream responses to NGF stimulation (such as tyrosine phosphorylation of PLC gamma 1, PI-3 kinase, ERK1 and ERK2, induction of FOS and NGFI-A mRNAs, and neurite extension) were observed in the unresponsive cell lines. Transfection with p75LNGFR alone had no effect on responses to NGF stimulation. Three cell lines stably transfected with TRK-A exhibited early responses to NGF stimulation, but neurite extension was not observed. Our results indicate that endogenous TRK-A in non-responsive cell lines is either defective, or present in amounts below a threshold level required to elicit measurable responses to NGF. Furthermore, even after transfection with exogenous TRK-A, early responses were restored but later events such as neurite outgrowth did not occur, suggesting that downstream responsiveness is blocked as well.